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This briefing contains… 

• Smart Lab Program Overview
• Why Smart Labs @ LANL
• How Smart Labs @ LANL
• Program Accomplishments
• Metrics
• Future Projects
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Smart Labs Program Overview
Smart Labs are:
1. Laboratories that operate at the highest 
level of safety and energy performance.
2. Laboratories that use a building-specific 
data stream to continuously monitor and 
adjust facility conditions.

Smart Labs should be:
1. Effective
2. Safe
3. Efficient
4. Sustainable
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LANL thought we could have safer and more efficient 
buildings…we should develop a Smart Lab Program.

We have old, inefficient buildings 
and over 700 fume hoods!
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UC Irvine set the example

 Wendell Brase is the University of California, Irvine’s first Associate Chancellor for Sustainability. 
Brase co‐chairs the University of California’s Global Climate Leadership Council and chairs UC’s 
Energy Services Governing Board.

 For 25 years, he provided leadership for an award‐winning sustainability program in his role as 
Vice Chancellor for Administrative and Business Services. 

• Matt Gudorf is the 
Assistant Director of 
Engineering, Energy, 
and Inspection at UC 
Irvine.

• He was named the 
2012 Energy Engineer 
of the Year by the 
Association of Energy 
Engineers. 

• Marc Gomez is the Assistant Vice Chancellor for 
Facilities Management and Environmental 
Health & Safety at the University of California, 
Irvine. He has a Master of Public Health degree 
from the University of Michigan and a Bachelor 
of Science degree from Tulane University. 

• Marc has served in many leadership positions for 
the Campus Safety, Health and Environmental 
Management Association as well as the 
American Industrial Hygiene Association.
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UC Irvine results
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Established Smart Lab Core Team
 Common Goal: 

— Understand the potential of the Smart Labs 
— Get the organizational culture prepared to implement both the organizational component and the 

facility component of Smart Labs
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Management Attention

Risks – Implementing Smart Labs

Everybody will hate you (at the beginning).
Nobody likes change!

Funding not available.  Takes a lot of time, 
money, and effort… can we afford this?  
“We’re already over tasked!”
Staff not trained appropriately.  If you put high 
tech equipment in a low tech operating 
environment, you will not meet full potential.  

Risks – NOT Implementing Smart 
Labs
Attracting new talent will be a challenge.

Poor productivity

Equipment lifetime decreased 

Insufficient lighting – safety issue

Uncontrollable temperatures for sensitive 
experiments
Fume hood down time unacceptably high
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DOE Better Buildings Smart Lab Accelerator Program

• Partnership agreement signed in 
September 2016

• target to improve energy efficiency by 
at least 20% in selected facilities

• Partners work together to develop 
standardized approaches to 
overcoming common barriers to energy 
efficiency in laboratories

• DOE works with partners to document 
model approaches to: 

• reduce energy consumption
• Including operational changes 

and technological upgrades
• Strategic energy management
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Building Selection: First Cut
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Follow the Road Map • Phase 1: 
– 1a. Top Ten High Energy Use 

Facilities
– 1b. RELSA: Rapid Energy Laboratory 

Assessment in 8 facilities
– 1c. Selection of the “best” four (4) 

facilities for “immediate” Smart Lab 
Implementation

– 1d. DVA: Demand Ventilation 
Assessment in the four selected 
facilities to select PIMs and ECMs

• Phase 2: 
– 2a. Pilot Project: Selection of a pilot 

building for Smart Labs 
Implementation. Alignment of Funding 
Sources

– 2b. Actual Status: Pilot Project Smart 
Lab design for implementation.

• Phase 3: 
– LVMP in process of implementation: 

• PM in process
• Training
• BMP in process
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Laboratory Ventilation Management Plan
• Umbrella document

 Defines scope, roles and 
responsibilities, and requirements for 
planning, design, construction, 
renovation, commissioning, 
maintenance and managing of 
laboratory exhaust ventilation for 
exposure control and associated 
heating ventilation, air conditioning 
and refrigeration systems

 Applies to all existing, modified and 
new facilities that utilize laboratory 
exhaust ventilation systems for 
exposure control in LANL facilities

 Cycle of activity: these activities or 
requirements, starting with 
stakeholder coordination, include risk 
assessment, system design, 
preventive and corrective 
maintenance, management of 
change, and documentation.  
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Laboratory Ventilation Management Program



Los Alamos National Laboratory

Wind Tunnel Test

• Objective: 
– Develop a laboratory 

exhaust fan 
renovation strategy 
to reduce exhaust 
fan energy to the 
extent possible 
either by extending 
the stack height or 
slowing down 
exhaust speed
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Track Progress
• 48-0107 
• 03-1698: 

• Next Step: Benchmark operations and BMP

• 35-0085
• Pilot Building

• Controls Design In Process

• Next Step: Design Implementation

• 48-0001: 
• Large RCx projects repairs 

• 35-0213
• BAS implementation

• Large RCx project repairs

• RCD for Smart Labs design and 
Implementation
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FY18 Accomplishments – 03-1698 MSL

• Installed sash stickers, a social engineered control, to remind users to lower 
their sashes

• Added SkySpark to all fume hoods – now we can track sash heights 

• In process of obtaining occupancy sensors, to further explore connection 
between sash heights and occupancy

• Collaborated with tenants to hold ECT in Lab Training in infill area of MSL
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FY18 Accomplishments – 03-1698 MSL
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FY18 Accomplishments – TA-35-85
• Great communication with tenants 
• Installed sash stickers
• Installed all new LED lighting and added lighting in dark spaces for increased 

safety
• Completed preliminary BAS design for exhaust system (construct in FY19)
• Installing fume hood retrofit kits in four hoods (FY19)
• RCD completed for secondary BAS 
design for rest of HVAC system (FY19)
• My Green Lab Criteria in progress
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TA 35-85 Smart Lab Communication Board
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FY18 Accomplishments – TA-48-0001
• Completed initial re-commissioning survey.

• Conducted Smart Labs survey of individual laboratories and reported risk 
assessment for each.

• Agreed, with stakeholders, on the scope of the first phase, a Life Extension project 
for the building’s basic infrastructure

• Obtained estimates for this first phase - Switchgear, HVAC, and new Exhaust 
Ductwork ($16M)

• Presented to IS for funding beginning in FY ‘19, awaiting response. 
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FY18 Accomplishments – Target Fabrication

• Completed construction on Phase IA, installation of BAS backbone and 
controlling & modifying two air handlers. 

• Completed construction on Phase IB, installation of controls on central 
equipment – pumps, boilers, etc. – as well as  upgrades on these.

• Completed design and began project development on Phase II, chiller plant 
replacement, including purchase of chiller.  
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FY18 Accomplishments – TA-48-107
• Great communication with tenants 

• Determined ‘missing’ Smart Lab Components, cost to install and ROI

• Installed sash stickers

• Created a Building Management Plan, 
which  informs maintenance and tenants
of the equipment and systems
in the building 

Table 1. Estimated time, cost, and savings estimate comparison 

Cost Description Estimated Cost Estimated Savings 

Sash Stickers Installation  $                 100.00   $               10,400.00  

Manifolded Exhaust Stacks and Balance of 
Ventilation System:  $          157,500.00   $               15,153.18  

Automated Time/ Motion sensors for Lighting  $              1,000.00   $                    946.08  
Estimated Totals:  $          158,600.00   $               26,499.26  
Estimated Payoff Time: ~6 years 

 

ROI for Smart Lab Upgrades
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Metrics to Measure Success

• Compared to a Baseline Year: 
• Thermal and Electric Energy (BTU)
• Average cfm/sqf
• Source Energy Intensity (BTU/sqf)

BASELINE YEAR IF YES FY16 ELECTRIC (BTU) THERMAL  (BTU) TOTAL SQF TOTAL LAB SQF Average cfm/sqf

03‐1698 2016 4,540,000,000 see notes 71,772 28,707 0.52

35‐0213 2016 16,920,000,000 see notes 84,818 27,990 1.52

35‐0085 2016 4,350,000,000 see notes 26,119 9,637 0.90

48‐0001 2015 17,194,000,000 27,000,000 105,836 50,801 Unknown
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Future Funding & Projects

• Smart Labs requires 
additional funding

• Facilities, such as TA-48-1 
need MAJOR investments to 
continue to operate – Life 
Extension Projects

• Improved operations and 
energy efficiency… going to 
take investments to recognize 
the potential of Smart Labs
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Questions? 

Joseph W. Klose
Mechanical Engineer & 

Program Manager
Sustainability Group‐UI DO

klose@lanl.gov
Off: +1 505‐665‐8410
Cell: +1 505‐695‐5237

Monica R. Witt
Sustainability Officer & 
Program Manager

Sustainability Group‐UI DO
mwitt@lanl.gov

Off: +1 505‐667‐4017
Cell: +1 505‐795‐2884

Sonia Ballesteros Rodriguez
Lead Sustainability Analyst & 

Industrial Engineer
Sustainability Group‐UI DO

soniab@lanl.gov
Off: +1 505‐667‐0540
Cell: +1 505‐412‐1762

Genna G. Waldvogel
LVMP Coordinator & Civil 

Engineer
Sustainability Group & 

Engineering Services‐UI DO 
gwaldvogel@lanl.gov
Off: +1 505‐665‐9963
Cell: +1 505‐551‐2373


